The viral G protein-coupled receptor ORF74 unmasks phospholipase C signaling of the receptor tyrosine kinase IGF-1R.
Kaposi's sarcoma-associated herpesvirus (KSHV) encodes the constitutively active G protein-coupled receptor ORF74, which is expressed on the surface of infected host cells and has been linked to the development of the angioproliferative tumor Kaposi's sarcoma. Furthermore, the insulin-like growth factor (IGF)-1 receptor, a receptor tyrosine kinase, also plays an essential role in Kaposi's sarcoma growth and survival. In this study we examined the effect of the constitutively active viral receptor ORF74 on human IGF-1R signaling. Constitutive and CXCL1-induced ORF74 signaling did not transactivate IGF-1R. In contrast, IGF-1 stimulated phospholipase C (PLC) activation in an ORF74-dependent manner without affecting chemokine binding to ORF74. Inhibition of constitutive ORF74 activity by mutagenesis or the inverse agonist CXCL10, or neutralizing IGF-1R with an antibody or silencing IGF-1R expression using siRNA inhibited PLC activation by IGF-1. Transactivation of ORF74 in response to IGF-1 occurred independently of Src, PI3K, and secreted ORF74 ligands. Furthermore, tyrosine residues in the carboxyl-terminus and intracellular loop 2 of ORF74 are not essential for IGF-1-induced PLC activation. Interestingly, PLC activation in response to IGF-1 is specific for ORF74 as IGF-1 was unable to activate PLC in cells expressing the constitutively active human cytomegalovirus (HCMV)-encoded GPCR US28. Interestingly, IGF-1 does not induce β-arrestin recruitment to ORF74. The proximity ligation assay revealed close proximity between ORF74 and IGF-1R on the cell surface, but a physical interaction was not confirmed by co-immunoprecipitation. Unmasking IGF-1R signaling to PLC in response to IGF-1 is a previously unrecognized action of ORF74.